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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a small and highiy accurate 
optoacoustic analyzer and analyzing method. 

acoustic impedance matching layer 3 transparent for the 
light from a light source 1 is interposed between a reference sample 9 
and a measunng sample 10 and only one acoustic sensor 12 is disposed 
while touching the measuring sample 10. A pulse light from the light 
source 1 ts passed simultaneously through the reference sample 9 
acoustrc impedance matching layer 8 and measuring sample 10 Sound 
waves from the reference sample 9 and measuring sample 10 are 
detected using one acoustic sensor 12 while being separated on the time 
axis. 
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JPO and NCIPI are not responsibJe for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So 

2. **** shows the word which can not be translated 
3.1n the drawings. ar»y words are not translated. 



translation may not reflect the original precisely. 



CUMMS 



[Claim(s)] 



S^ntCerS ^^C^^STHZdL'ri'atfllSr't ^ "^f"^ «f = ^.-parent aoou^c-i™p.<„„c 
whose an<rth.r side ie a rX^^ s3e h^de^L.^* lever and granges the 1st sample and 2nd sample 
acoustlcHmpedance adjuS^Trt laver^nd ! " =° "''^ 1 « ^"vk an 

=h..ct,Hjd..disso*sr;i:^r^^^^^^ 

^T^^t^'^Z^XTt^tt^T;^'^:'' \'V>--ocl,t. ,n «n,e and ,c detect the 2nd acoustic 
combined »ith the referent sflte Ind »«>u«l=-in.P.<tence adjustment layer »hloh 

from the Ist acoustrj^r«ner«erfrom L^ rr '"""""o*' •"<' hs« b^i" aTaneed. occuired 

r:-ercrZt:,"eXrarat:s ™ -^^^^ r.r-a^-- ro^xf — 

light which was equipped only wrth one acoustic sensor and iryected from said light source Deneti4tin^«;n«iH 
fS^ref s5d P^^lf"- l^t. and 2nd acousticHmpedance Srenriayers ^ '"^ 

[Clatm 6] Said acoustic sensor touches through either said test portion or a reference sample 5rect or an 
T^uT"' ^^'^"^f -'"^P^dance a<l|ustment layer has sufficient thickness to separate and detect ?he 
acoustic wave generated by said reference sample, and the acoustic wave generated in said te2 portion on a 
time-axis ,n sa.d acoustic sensor. Optical sonagraphy equipment according to claim 1 or 2 characte^^^^^^ bv 
having a means to output the intensity ratio of the component originating Tn the acoustic wavnfner^^^^^^^ 
atlTt™ tn= t^^^^^^^^^^ '''' --'^^ — oHginXrr 

[Claim 7] Optical sonagraphy equipment according to claim 1, 2. or 3 characterized by filling alohadO when 

T^::'z:szt:::^^^^^^^^ iz:^- — — — generatedS^igrtt 

[Claim 9] Optical sonagraphy equipment of claim 4-7 characterized by using the solid-state which said test 
I^^Z!LI T •■T'^ " transparent and has an acoustic impedance near said test portion t^t^e li^it^faid 
fS^l^i S% t ^^i"* ^°<'"^'r"^P^^^"''* acijustment layer given fn any 1 term. ^ ^ 

[Claim 1 0] Optical sonagraphy equipment of claim 4-7 characterized by using the vinyl chloride which mixed the 
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wiyl chloride or the plasticizer as said acoustic-impedance adjustment layer given in any 1 term 
LCIaim 1 1] As opposed to the light source which injects pulsed light, a reference sample, and the light of said 
light source A transparent acoustic-impedance adjustment layer. Have only one acoustic sensor and said 
acoustic sensor is arranged at said one acoustic-impedance adjustment layer side. Said one acoustic-impedance 
a«i,ustment layer suJe .s a field in contact with a test portion. The pulsed light which said acoustic sensor has 

tT.r^7i V^^**^'*^ f """"^'^^ acoustic-impedance 

ad^J.stme^t layen and was iriiected from said light source is optical sonagraphy equipment characterized by a 

fof nT f ^^ ^^'^l^^ acoustic-impedance adjustment layer from said reference sample side. 

IJ^vJiri Of^*'^^' ®°"^g^«Phy equipment given in claim 1 1 term characterized by using the vinyl chloride which 
mixed the vinyl chlonde or the plasticizer as said acoustic-impedance adjustment layer 
LCiaim 13J Optical sonagraphy equipment according to claim 11 or 12 characterized by filling D>2 V/alpha v 
when setting [ the absorption coefficient of said reference sample to the light injected from the light source / 
the acoustic velocity ,n alpha and said refsrenoe sample ] acoustic velocity in D and said acoustlSmpedance 
adjustment layer to V for the thickness of v and said impedance matching layer. impeaance 
L^T J; ''"^r^ sonagraphy equipment according to claim 11, 12. or 13 which said reference sample is 
water, a glucose water solution, or a physiological saline, and said light source is a pulse laser which injects a 
high near-infrared light of living body permeabiifty. and is characterized by said acoustic sensoTbe^oi^he 
"rSe optical pat?' ''""^P^^"* "^"""^ ^ — which the hole is prepared in accordance 

[Claim 1 5] ft has the photodetector which detects a part of pulsed light injected from said light source, and the 
wave storage which has a tri^er function. The output signal of said photodetector is inputted into the trigger 
l^nli™ wave storage The output of said acoustic sensor is inputted into the signal input of said wave 
storage Optical sonagraphy equipment of claim 4-13 characterized by asking for the ratio of the peak Thu peak 
value of the component originating m the acoustic wave generated by the reference sample among the output 
giSn in Iny 1 te°r^" '^o^Ponent originating in the acoustic wave generated in the test ^rtion 

[Claim 16] It has the peaking capacity circuit which is two into which the output of said acoustic sensor is 
'T^!? ^ ,sate circuits where the time amount section to open shifted from the photodetector 

whrch detects a part of pulsed light injected from said light source. The output signal of said photodetector is 
inputted into the trigger input of said time gate circuit and the reset input of said peaking capacity circuit. Garry 
out time sharing of the output of said acoustic sensor, and the peak Thu peak value in each time amount section 
is calculated. Optical sonagraphy equipment of claim 4-13 characterized by asking for the ratio of the peak Thu 
peak value of the component originating in the acoustic wave generated by the reference sample among the 
output signals of said acoustic sensor, and the component originating in the acoustic wave generated in the test 
portion given in any 1 term. 



[Translation done.] 
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DETAILED DESCFUPTION 

[Detailed Description of the Invention] 
[0001] 

[0002] 

[Description of the Prior Art] Optical sonagraphy equipment is equipment whJch analyzes a sample by detecting 
the hght In conventional optical sonagraphy equipment Analytical Chemistry. In order to ccmpensaS Sation 

d^fftid wlh thl ^^'^ method of taking the ratio of the reinforcement of the optical acoustic signal 

^.to tl^f2Tuxtf ii^s^^ '""^ ""1 '-^^^^^ ^'^^^ "eht Source waslivldeT 

™: !• ( I ^ ' . reference sample went, and the eel containing a test portion classed 

[00S3] ' '° ""^ ^'^^''^ common 

[Problem(s) to be Solved by the Invention] However, when the location which a beam of light injects in the 
.ryection sec^on of the light source swings, since the effects the 2 flux of lights divided l^^y thrhaTm r^^^^^^^ 
are .nfluenced d.ffer by the reflected light and the transmitted light, they cannot compensate tWs wi^^Te 
above-mentioned approach. And since two eels and two acoustic sensors are needed and the^e ar^n Another 

""^S!*"'^ of uneven temperature arises in a measurement environment the effect becomes 

what IS drffe^nt about each, and this also Induces a measurement error. If it Is going to remove suSl errr^ 
large-scale feclrty of putting the whole system of measurement into one therm Jsta? is needed. Moreover even if 

arranges two aoou^,c sensory to which the property was [ how j equal, dispersion may arise by de^rdatlon 
etc. m the long run When amplifier is ilirthermore connected to an acoustic sensor, since fluctuJL'on of the «in 
^ blT'i lr " '"l^^^"*^^"* b^*---" two amplifier, it becomes a cause with error. If flucJul^iS^ Tf 5X or mo^; 
of big I'ght source reinforcement is only amended, these faults will not pose a problem so much but if it ir^Sn^ 
to carry out the quantum of the blood glucose concentration of a normal range from a change of opti,Sl 
acoustic signal on the strength at least 0.t% or more of accuracy of measurement is required and ca^noT 
disregard the above-mentioned trouble any longer, for example. The purpose of this invention solverthe Love- 

[0004] 

»4eans for Solving the Problem] In this invention, by the test portion, either combines acoustically the both 
sides of a trarisparent acoustJcHmpedance adjustment layer with this acoustic-impedance adjuSSient layer and 
arranges the 1st sample and 2nd sample whose another side is a reference sample Incidence o^eTu^ed liZ 

ITZi^s lZlVt^ ' ^ ^^-^P'^- aooustic-impedance a Jus^entTay^^^^^^ 

^el!^tirLr.h 1 r "'T^^ " dissociating in time and detecting the 2nd acoustic v^ve 

generated from the 1st acoustic wave and 2nd sample which occurred from the 1st sample and have spread the 
rnnn^ '"'P^dance matching layer and the 2nd sample with one acoustic sensor. 

i^aSStedTu^lTd^i'X rt^Trttl^^ attained by dissociating in time and detecting the 2nd acoustic wave which 
t?^^ reference samn^rL *^^^^ acoustic-impedance adjustment layer which combined with 

1 r and this r-eference sample acoustically In this invention, and has been arranged occurred 

from the 1st acoustic wave and test portion which were generated from the reference sampfe anS h;rsDread 
XnrJSf °^ ^" acoustic-impedance ac^iustment layer with one acoustic sensor. 

^006] An acoustic-impedance adjustment layer has sufficient thickness to separate and detect the acoustic 
wave generated by the reference sample, and the acoustic wave generated in fhe test portfon on a time-a^L in 
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one acoustic sensor By asking for the intensity ratio of the connponent originating In the acoustic wave 
generated by the reference sannple among the output signals of an acoustic sensor, and the component 
originating in the acoustic wave generated in the test portion Fluctuation of fluctuation of light source 
reinforcement, fluctuation of the location of the flux of light, the sensibility of an acoustic sensor, and the gain of 
amplifier is compensated, and very highly precise optical sonagraphy can be performed. 

[0007] The optical sonagraphy equipment by this invention is equipped with a transparent acoustic-impedance 
adjustment layer and only one acoustic sensor to the light of the light source arranged between the light source 
which injects pulsed light a reference sample, a test portion, and a reference sample and a test portion, and is 
characterized by the pulsed light injected from the light source penetrating a reference sample, an acoustic- 
impedance adjustment layer, and a test portion. Other acoustic-impedance acijustment layers are arranged at 
least to one side of the side which is not in contact with the acoustic-impedance acljtistment layer of a test 
portion or a reference sample, and you may make it prevent reffectfon of an acoustic wave. 
[0008] Solid-states, such as a vinyl chloride which mixed the transparent liquid inserted by the transparent film 
to the light of said light source more thinly enough as an acoustic-impedance acijustment layer than the 
wavelength of the acoustic wave generated according to the optoacoustic effect the vinyl chloride, or the 
plasticjzer, can be used. Moreover, the light source to which the optical sonagraphy equipment by this invention 
injects pulsed light. As opposed to a reference sample and the light of the light source A transparent acoustic- 
impedance adjustment layer. Have only one acoustic sensor and an acoustic sensor is arranged at one acoustic- 
impedance acijustment layer side. One of the acoustic-impedance acUustment layer side is a field in contact with 
a test portion. An acoustic sensor is arranged in the opposite side of the field in contact with the test portion of 
an acoustic-impedance acijustment fayer, and putsed light Injected from the light source is characterized by a 
test portion irradiating through an acoustic-impedance adjustment layer fr-om a reference sample side 
[0009] 

[Embodiment of the Invention] Her^afker, this invention is explained to a detail using a drawing. 
[Gestalt 1 of operation] Drawing 1 is the conceptual diagram showing the gestalt of operation of the 1st of this 
invention, the optical sound eel 4 shows a cross section to drawing 1 , and shows a perspective view to drawing 
2 — as for example, the thin films 6b, 6c, and 6d transparent among four spacers 5a-5d of a cylindrical shape 

liquid it inserts densely and pfles up, and the transparent thin films 6a and 6e are stuck on a Spacers [ 5a 
and 5d ] end face, and it is constituted. The acoustic sensor 12 is joined to thin film 6e. A transparent thing is 
chosen to the light to which the light source 1 outputs the quality of the material of thin films 6a-6e, for 
example, a pofyethyfene film is used if the output of the light source 1 is the light or near-infrared light. The 
transparent liquids 7 and 8 are held in the building envelope of spacer 5a inserted with thin films 6a and 6b, and 
the building envelope of spacer 5c inserted with thin films 6c and 6d to the light which the light source 1 outputs 
respectively. The reference sample 9 is held in the building envelope of spacer 5b inserted with thin films 6b and 
6c, and the test portion 10 is held in the spacer 5d building envelope across which it faced with thin films 6d and 
6e. A test portion 10 opens a plug 11. and is poured in or discharged in the optical sound eel 4. 
[0010] The liquid 7 divided with thin films 6a and 6b and the liquid 8 divided with thin films 6c and 6d form the 
acoustic-impedance adjustment layer to the reference sample 9 and a test portion 10, The thickness of thin 
films 6a-6e is set up sufficiently small as compared with the wavelength of the acoustic wave pulse generated by 
the test portion 10 and the reference sample 9. That to which the acoustic impedance resembled the test 
portion 10 closely is used for the liquids 7 and 8 and the reference sample 9 which form an acoustic-impedance 
adjustment layer. The abson>tion-of^light property of the reference sample 9 must also be close to a test 
portion 10, 

[0011] The light source 1 is a pulse laser which outputs the ligiTt of the wavelength which a test portion absorbs, 
A part of pulsed light of the light source 1 is divided by the beam splitter 2. incidence is carried out to a 
photodetector 3, and the output signal of a photodetector 3 is made into the trigger signal of the digitizing 
oscilloscope 14 of two or more channels. That in which build up time has the speed of response which can 
regard the output of a pulse laser 1 as a pulse is used for a photodetector 3, 

[O012] Since the rate of light is quick enough, it can be considered that the light which carried out incidence to 
the optical sound eel 4 reaches a test portion 10 and the reference sample 9 at coincidence. The acoustic wave 
pulse which the acoustic wave pulse generated in the test portion 10 was first detected with the acoustic sensor 
12 (the 1st pulse), and generated by the reference sample 9 continuously spreads through the acoustic- 
impedance acfiustment layer (1st acoustic-impedance acijustment layer) and test portion 10 which consisted of 
liquid 8 grades, and is detected by the acoustic sensor 12 (the 2nd pulse). In order to prevent the reflection in 
the field where thin film 6b touches the reference sample 9, the acoustic-impedance adjustment layer (2nd 
impedance matching layer) which consisted of liquid 7 ©-ades at the optical incidence side of the reference 
sample 9 is prepared. Since thin films [ 6c and 6d ] thickness is fully thin, the time delay between the 1st pulse 
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E0013] Thus, atthoiigh signal with which two pulses separated in time stood \n a row is aoauired from th. 
sound sensor 2 Amplify this with amplifier 13 and It saves by maldngthe outpui s^a^c^f a photoite^c^^l Into 
a tngger si^al at a d«,t^zing oscilloscope 14. The saved wave is dov^loaded to a crmputer ?5 peat Thu 

as a test portion 0 in this example. Moreover, as a photodeteotor 3. the indium salllum and the arsenic semi- 
conductor photod.ode were used using the opt! caj-parametrlc-oscil later laser whl^h out^Cts 1 560nm ^fch^s 
fSm?! oT"*^ wavelength in near-fnfrared [ of a glucose ] as the light source 1 . 

[OOt 5] Pulse duration ,s [ the peaking capacity of the pulse laser used as the light source 1 ] about one MW for 
Pdse stp:'o?ThV:utot^r:i ^^^.tfT'^ t P^-*°^«*-tor 3 can reproduce almott fa^hfu^^^^^ 

itl? f! 1 ^ w u f ^ • P««king capacity of laser is very high the auantitv 

of hghtmcluded >n a photodeteotor 3 comas out [ the output of the light source 1 / in part ] XrJ Lch and 
T 1: ! ^beam splitter 2. the reflection factor used the glass substrate which^Jriira^tJXcSo^ film 

which .s 0.5% to both sides. Since about 1 ppm of the total quantity of light of the quanti^^ o^lifijJ wS car^^^^ 
fr^nrStT — it may detect the light scattered aSout on t^e op^ca^ sLndTe? 

Mn^lt "^'"e a beam splrtter. and may generate a trigger output. 

[0016] When thickness of alpha and a reference sample is set to d for the absorption coefficient of the reference 
reTch to . t«t^ -njected from the light source 1 . in order for the light iojected from the fght so^r^e^^^^^^^ 
reach to a test portion 1 0 efficiently, it is desirable to fill a degree type 

alphad<3[001 7] When thickness of spacer 5b is thickened too much, light stops coming to a test portion 10 in 
th^ example, smce there .s a 7cm - 1 about absorption coefficient to the light of the Hght source ? of S,e 
reference sample 9. For example, if thickness of spacer 5b is set to 1 0mm. ihe quantity of lighrwh ch carries out 
':^er"::Z :.^l%T'''" '^fl^^-rV/^^^ ^^the quantity of lights whicS carrv out incLrn^ to t^^^^ 
reference sample 9. h was made for the abbreviation one half of the amount of incident light to r«ach a test 
porbon 10 here by setbng thickness of spacer 5b. i.e.. the optical path length in the reference sample 9. to^mm 
Moreover, by netting the optical path length in the spacer 5d thickness 10. i.e.. a test portion, to 10mm. the 

penetrates a test portion 10 is 1/1000 of the quantity of lights which carry out incidence 
to a test portion, and generating of the acoustic wave by the transmitted light being absorbed by the direct 
sound sensor 1 2 IS prevented. wy «io uwot,*. 

[001 8] Drawing 3 is drawing of the signal wave form which observed the output signal of an acoustic sensor 1 2 

««^Sn Mcln! l*' ^""^^ was acquired, when it measures by making a diabetic's blood serum into a 

fn^iTl^ ^ the equipment shown in drawing 1 . The peak Thu peak value Vppi of the 1st puise originates 

ontV r 'ih7°"o;r ^^^"^ ^"'"^ ^PP^ origlnatas in a reference sample. Abo^ the 

optical path ength in the reference sample 9, since 1mm and the acoustic-impedance adjustment layer 8 were 

b^S^eenlrJTr T.t"'o f ^^"^ ^^"^ ' "^^^^ « thickness of 2mm. the time de"y 

between the 1st pulse and the 2nd pulse is about 1.4 microseconds 

[0019] Dr^v^ is drawing showing time amount change of Vppi and Vpp2 of an optical acoustic signal which 

^tio of vlT a^d r V"f' "^^^ r?""""^- ^^^^ ^'"'^ -^-nt change of the 

ratio of Vppi and Vpp2 of an optical acoustic signal. Although the reinforcement of an optical acoustic signal 

rtself IS swin^ng greatly in time by fluctuation of laser reinforcement etc. so that clearly if drawing 4 is comDared 
rr^9nTS^i:^.r'"^°" ''^^"^^^^ °' by taking the ratio of Vppi and Vpp2.~^^ 

L0020J Although the count of addition per point was made into 64 times here, it is possible by increasing the 

^STmLA tV^^''^? I""""^?" - P"J- waTca 'ied olt in 

it a^dl dn tlT' '^^^'^r -^^^ ^-'-^^^Z^' ^^"'^ measurement is possible for 

t. and It can raise the accuracy of measurement 10 times by the same measuring time in that case Other puise 
asers which output the light of the same wavelength may be used for the light source 1. and the puise laser of 

used l^rTSo^r'^T wavelength ;iear 2280nm may be 
used for It. Moreover, what is necessary is just to use the pulse laser of the wavelength of the absorption band 
of a proper for the component, in order to carry out the quantum of the constituents of blood oth^ than a 
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[002 1] According to the gestalt of this operation, fluctuation of light source reinforcement can be compensated 
by taking the ratio of the peak Thu peak value of two detection pulses. Moreover, the fluctuation of the 
sensibility of the acoustic sensor itself and the gain fluctuation of amplifier which were not able to be 
compensated can also be compensated with conventional 2 flux-of^light light sonagraphy equipment almost 
completely, and fluctuation of the location of incoming beams can also be compensated to some extent with it. 
And the number of an acoustic sensor or amplifier can be reduced by half compared with a conventional method. 

[0022] [Gestalt 2 of operation] Drawing 6 is the conceptual diagram showing the gestalt of operation of the 2nd 
of this invention. The gestalt of this 2nd operation constitutes the noninvasive^measurement equipment of blood 
glucose concentration by making into a test portion blood which flows a living body's 30 blood vesse! 31, The 
same opticaKparametric-oscillator laser as having used it with the gestalt of the 1 st operation as the light 
source 21 was used. Most beams of Hght injected from the pulse laser light source 21 penetrate a beam splitter 
22. and it carries out incidence to the optical sound sensor 24, and it is reflected by the beam splitter 22 and 
incidence of the remaining beam of light is carried out to a photodiode 23. 

[0023] The optical sound sensor 24 is equipped with the acoustic sensor 25 which becomes a part for the core 
which an incident ray passes from PZT which the hole 26 opened, and the solid acoustic-impedance adjustment 
layer 29, as a cross section is shown in drawing 6 and a perspective view is shown in drawing 7 . Generating of 
the acoustic wave by setting the path of the hole 26 of 3mm and an acoustic sensor 25 as 5mrn. and acoustic- 
sensor 25 self carrying out direct light absorption of the beam diameter of the laser beam which carries out 
incidence was prevented comptetely. The polyvinyl chloride containing a plasticizer was used as a solid acoustic- 
impedance acljustment layer 29, the crevice was established in the side of one of these, the physiological saline 
was held as a reference sample 28, and the front face was sealed with the cover glass 27. Without irradiating an 
acoustic sensor 25. the beam of light from the light source 21 which carries out incidence to the optical sound 
sensor 24 penetrates the reference sample 28 through the hole 26 established in the core, penetrates the inside 
of the acoustic-impedance adjustment layer 29 continuously, and is irradiated by the blood vessel 31 in a living 
body 30. 

[0024] The measuring ot^'ect is used as a diabetic's arm and the optical sound sensor 24 to a measurement part 
is contacted with the wristband made of rubber (not shown) fixed to the acoustic-impedance acljustment layer 
29. The optical path length in 1mm and the acoustic-impedance adjustment layer 29 is set to 10mm for the 
optical path length in the reference sample 28. By forcing strongly the field of tiie acoustic-impedance 
adjustment layer 29 of the side which is not in contact with an acoustic sensor 25 into the part which whose 
blood vessel 31 of an arm 30 is transparent, and is visible It is made for the acoustic wave generated through the 
blood vessel 31 to transmit to the acoustic-impedance adjustment layer 29 almost directly, and it prevents 
mixing of the acoustic wave signal generated in body tissues other than blood vessel 31, A measurement part is 
good anywhere, if not only an arm but a blood vessel is the part of epidermis to which it exists in near 
comparatively and is easy to stick the optical sound sensor 24. 

[0025] Although the acoustic sensor 25 of the optical sound sensor 24 detects the signal which consists of a 
series of two pulses almost same with being shown in drawing 3 By having made the same the field as for which 
fight carries out incidence, and the field which detects an acoustic wave using the acoustic sensor 25 of a hole 
vacancy, the detection sequence of the signal by the acoustic wave generated by the reference sample 28 and 
the signal by the acoustic wave generated in the test portion (in this case, blood which flows the inside of a 
blood vessel 31) becomes reverse. 

[0026] In order to separate clearly the acoustic wave pulse generated by the reference sample 28, and the 
acoustic wave pulse generated in the test portion on a time-axis, when setting [ the absorption coefficient of the 
reference sample to the light injected from the light source 21 ] the thickness and acoustic velocity of v and the 
impedance matching layer 29 to D and V for the acoustic velocity in alpha and a reference sample, respectively, 
it is required to fill the following relation. 

D>2V/alphav [0027] Considering viewpoints, such as attenuation of the acoustic wave in the acoustic- 
impedance acljustment layer 29, diffusion and a miniaturization of equipment, and saving of a material, as small 
the one of thickness D of the acoustic-impedance adjustment layer 29 as possible is good. When using a 
physiologcai saline as a reference sample, it is v=1500 m/s and alpha=7cm-1. Here, the vinyl chloride containing 
a plasticizer was used as an acoustic-impedance adjustment layer 29, and V was acljusted to 2500 m/s smaller 
th^ the acoustic velocity in the usual polyvinyl chloride. Therefore, if it is D> 5mm, the above-mentioned 
conditions will be fulfilled. Since thickness D is set to 1 0mm in fact, the signal by the acoustic wave generated 
by the reference sample and the signal by the acoustic wave generated in the test portion (in this case, blood in 
a blood vessel) are clearly separated on a time-axis, and both time delay is set to about 4 microseconds. 
[0028] A slide glass 27 is fully thin and the acoustic wave generated by the reference sample 28 reaches the 
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JP.09-145683>^ [DETAILED DESCRIPTION] 

5/5 — 

VDo WnXTn! ^ TK '^"^ Showing the relation as a result of the both sides when measuring the ratios 
[00303 The materia, .ff acoustioHt%rc7:5u'srer,tr^ ^Ta^ be^^n w^t^a^nd r/JraT 

ru?eVa?aUZ:r s:^^^^^^^^^ ^^^^^^ °" ^ ^^^^^ — ^ -artz rlist^or can 

[0031] While the same effectiveness as the gestalt of the 1st operation is acquired according to the gestalt of 
an aoS^°"' ^"^^^^^^^--^/^ t^<=!-"*'y detectable by having used the hole vacancy sou^d sens^rl^^ofgh 
i/wiffif r""^^. acUustment layer with it being uneven like a living body and uniform from the field whe^ 
^Jac^S fitT H "'^V''^^'^^^*^ an acoustic wave in the opposite side of the field wS 

.rradiated light, and a reference sample. Moreover, by having unified the acoustic-impedance a^ustmerrt layer in 
sol.d form, the good contact to lonfirterm stability and the body is acquired, by having substittSed for t^e 

be S sma '^'''^ - -^-P an^qLi^ent can 

[0032] 

[Effect of the Inven^on] According to this invention, optical sonagraphy equipment highly precise and small and 
reX'irhv r^ir!^^^^^^^ only from one acoustic sensor, and non-invasion hemanalysis equipment can 
realized by making the blood vessel in a living body into the measuring object by using this. 

[Translation done.] 
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JP.09-145683A [DESCRIPTION OF DRAWINGS] 
* NOTICES * 



1/1 ^— i5 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original precisely, 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The conceptual diagram showing the gestaft of operation of the 1st of this Invention. 
[Drawing 2] The perspective view of an optical sound cel. 
[Drawjng 3] Drawing showing an optical acoustic signal. 

[Drawing 4 ] Drawing showing time amount change of the peak Thu peak value of the pulse of an optical acoustic 
signal. 

[ Drawing 5] Drawing showing time amount change of the ratio of the peak Thu peak value of two pulses in an 
optical acoustic signal. 

[Drawing 6] The conceptual diagram showing the gestalt of operation of the 2nd of this invention. 
[Drawing 7] The perspective view of a sensor. 

[Drawing 8] Drawing showing the ratio of the peak Thu peak value of two pulses of an optical acoustic signal, and 
the relation of blood glucose concentration. 
[Description of Notations] 

1 [ Optical sound ceL ] — The light source, 2 — A beam spirtter, 3 ~ A photodetector. 4 Sa-Sd — A spacer, 
6a"6e — 7 A transparence thin film, 8 ~ Transparence liquid, 9 [ — An acoustic sensor. 13 / — Amplifier, ] — 
A reference sample. 1 0 ~ A test portion, 1 1 — A plug. 1 2 1 4 — A DEJITAISHINGU oscilloscope, 1 5 — A 
computer, 21 — Light source. 22 [ — Hole vacancy sound sensor, ] — A beam splitter, 23 ~ A photodetector, 
24 A sensor, 25 26 [ — An acoustic-impedance acjjustment layer 30 / — A living body, 31 / — A blood 
vessel. 41 / — Amplifier, 42a, 42h / — A time gate circuit, 43a, 43b / A peaking capacity circuit. 44a, 44b / - 
- An AD converter, 45 / — Computer ] — A hole, 27 — A cover glass. 28 — A reference sample. 29 



[Translation done.] 
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